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1/  This  is  a progress  report  of  cooperative  investigations  containing  data,  the 
interpretation  of  which  may  be  modified  by  additional  experjjnentationo 
Publication,  display,  <ar>  distribution  of  any  data  or  any  statements  herein 
should  not  be  made  without  prior  written  approval  of  the  Crops  Research 
Division,  ARS,  USDA,  and  the  cooperating  agency  or  agencies  ccncernedo 

2/  Cooperative  investigations  of  the  Crops  Research  Division,  Agricultural 
Research  Service,  and  the  Grain  Division,  AgriCLiltural  Marketin.g  Serviceo  The 
samples  were  obtained  from  the  cooperative  experiiaents  with  the  State  agri<= 
cultural  experiment  stations  in  the  spring  wheat  regiono 
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Beltsville,  Jferyland 
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INTRODUCTION 

Samples  of  the  standard  varieties  and  many  of  the  new  strains  of  hard  red 
spring  wheats,  grown  in  cooperative  experiiiBnts  in  the  spring  xdieat  region  of  the 
United  States  are  milled  each  year  by  the  United  States  Department  of  Agri- 
cultiire  and  the  floiirs  baked  into  bread  to  determine  their  quality  charaeteristics* 

The  baking  methods  and  techniques  used  on  the  19^6  crop  were  essentially  the 
same  as  those  used  in  similar  work  for  the  19kh  to  the  195>^  cr-ops,  inclusive,  aid 
described  in  previous  reports* 

The  purpose  of  this  repoi’t  is  to  make  available  to  eooperators  the  qualit^r 
data  on  standard  varieties,  new  strains,  and  commercial  hard  red  spring  ^eat 
from  the  19^6  crop* 


SOURCE  OF  SAMPLES 

Tests  Xirere  mde  on  composite  and  individual  samples  of  the  uniform  varieties 
and  of  many  other  varieties  and  strains  grown  in  plot  e^qDeriment s at  cooperating 
stations*  These  included  samples  grown  at  Madison,  Wis*|  Grookston,  Morris, 
Rosemount,  and  Waseca,  Minn*  j Nex^ell,  S*  Dak*|  Langdon,  Dickinson,  Fargo,  Edgeley^ 
Minot,  and  Vfilliston,  N*  Dak*  | and  Sidnqjr,  Crestai,  and  Moccasin,  Mont*  Similar 
tests  were  made  on  Eastern  and  Western  composites  of  the  18  strains  of  wheat  grown 
in  the  uniform  regional  nurseries,  and  on  the  x^heats  from  the  station  rixir series  in 
Montana*  Tests  were  also  made  on  a numfoer  of  sawf ly-resis tant  varieties  arid  strains 
of  wheat  grown  in  Montana* 

There  vfere  also  included  17  sanples  conposited  from  samples  of  car  lot  receipts 
of  xifheat  aocum'ulated  during  a 90-day  period  of  the  1956  cit)p  movement  by  tfe@ 
Minneapolis,  Dxiluth,  and  Great  Falls  offices  of  the  Grain  DixrivSicn,  Agidcultural 
Marketing  Service*  These  samples  represent  co'ontry-rxiri  receipts  of  the  class 
hard  red  spring  lAheat  and  included  only  those  lots  t3:.i.a,t  x-jere  graded  No*  3 or 
better  under  the  Official  Grain  Standards  of  the  United  States*  These  hereafter 
are  referred  to  as  commercial  samples*  This  is  the  eighteenth  season  tliat  suoln 
samples  have  been  collected  and  tested* 


_3/  Ausemus,  E»  R*  Results  on  spring  wheat  varieties  grown  in  cooperative  plot 
and  nirrsery  experiments  in  the  spring  ‘sdieat  region  in  19.56o  U*  S*  Departiment 
of  Agriculture,  Crops  Research  Division*  U21  GC,  59  PPo  University  Farm, 

St*  Paul  1,  Minn*  (Processed)* 
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METHODS  USED  IN  MILLING  AND  BAILING  TESTS 


After  the  removal  of  dockage,  the  samples  were  prepared  for  milling  by  use  of 
a milling  separator  and  a scourer  (both  of  experimental  or  laboratory  size)c  The 
wheat  sanples  were  tenpered  in  two  stages „ The  water  for  the  first  temper  was 
added  J2  hours  prior  to  milling  and  the  moisture  content  of  the  grain  was  raised 
to  between  13»0  and  l6,0  percent,  depending  upon  the  hardness  of  the  variety,  or 
within  1 percent  of  the  total  moisture  required.  The  additional  1 percent  of 
water  for  the  second  temper  was  added  l/2  hour  before  milling  and  the  moisture 
content  of  the  grain  was  raised  to  between  lUoO  and  17*0  percent.  The  wheat  was 
milled  on  a Buhler  automatic  laboratory  flour  mill  provided  with  3 break  and  3 
reduction  rolls.  Ten  percent  of  the  Iokt  grade  flour  was  discarded,  leaving  a 
90  percent  patent  flour  which  was  used  for  the  chemical  and  bread-baking  tests. 
However,  the  flour  3'’ield  data  in  the  tables  are  reported  on  the  basis  of  a 
straight  grade  flour  (100  percent)  obtained  from  each  sample. 

The  test  weight  per  bushel  of  each  sample  was  determined  in  the  laboratory 
on  the  dockage-free  wheat.  The  protein  and  ash  contents  are  reported  on  a liioO  — 
percent-moisture  basis  and  the  flour  yield  on  a moisture-free  basis. 

The  hardness  of  the  grain  xiras  determined  by  pearling  20  grams  of  dockage- 
free  whole  wheat  for  1 minute  in  a model  No,  38  Strong-Scott  pearler.  The  amo’anb 
of  material  pearled  off,  expressed  as  a percentage  of  the  xdieat,  is  called  the 
pearling  index.  This  index  has  been  found  useful,  not  only  as  a guide  in  temp- 
ering the  saitples  for  milling,  but  also  as  a measure  of  the  hardness  of  the  grain, 
A low  index  figure  indicates  hard  grain  and  a high  index  figure  indicates  soft 
grain. 

The  bread-baking  tests  on  the  19^6  samples  were  made  by  a .rich  formu3.a  xd.th 
none  or  varying  amounts  of  potassium  bromate  added. 

This  method  mth  the  various  ingredients  used  in  1956  is  shoxm  in  table  1, 
Table  1,— Baking  method  and  ingredients  used  for  samples  of  the  1956  crop. 


Ingredients  and 
treatment 


¥eight  of 
ingredients,  etc. 


Flo-or  (grams) 

Yeast  (grams) 

Salt  (grams) 

Sugar  (grains) 

Potassium  bromate  ^ (milligrams) 
Malted  x-iieat  flour  (grams) 

Nonfat  dry  mnlk  (grams) 

Shortening  (grams) 

Water  absorption  (percent) 

Mix-ing  time  (minutes) 
Fermentation  time  (minutes) 
Handling  of  dough 


1/  Zero  to  3 mgs,  of  potassixim  bromate 
volume. 


100,0 

2.0 

lo5 

5o0 

Opuimsam 


3,0 

Optimum 
Optimum 
180 

1st  punch  after  105  minutes 
2nd  pxmch  after  additional  50  minutes 
Mold  after  additional  25  minutes 
Proofing  tame  - 55  minutes 
Baked  25  minutes  at  F, 

used  as  necessary  to  obtain  rriaxinium  loaf 


h = 


This  baking  procedure  is  based  on  the  method  of  the  American  Association  of 
Cereal  Chemists  -with  certain  modifications  deemed  necessary  for  unbleached^  ex- 
perimentally milled  fl,oiir.  Two  changes  in  the  baking  procedui'e  were  made  in  19^6 
as  follows?  The  oven  temperature  was  reduced  from  U50®  Fo  to  F^, , and  the 

low-sided  pans  were  used  instead  of  the  tall  panSo 

A check  or  standard  flour  (12„5  percent  protein  and  0o50  percent  ash  on  a 
llioO-percent-moisture  basis)  was  included  in  the  baking  trials  with  each  dsy's 
testo  The  average  loaf  volume  of  the  bread-baking  tests  were  made  with  the 
standard  flour  was  85l  cc»  and  the  standard  error  was  20<,7  cco  On  this  basis 
the  least  significant  difference  between  2 single  bakes  is  5>8  gCo 


The  undesirable  properties  of  each  variety  with  respect  to  loaf  volume^ 
crumb  grain?  and  color  characteristics  of  the  bread  a,re  indicated  in  the  tables 
by  for  questionable  and  '*u'*  for  unsatisfactory,  adjacent  to  the  n-ijiinerical 
data  pertaining  to  the  property  in  quest! orio  No  letter  or  othe:“  symbol  with 
the  numerical  score  is  used  to  indicate  a satisfactory  ratingo  The  following 
scores  may  be  used  as  an  index  for  judging  the  crumb  grain  and  color  and  the 
quality  of  the  'bread? 


59  or  below 

60  to  69 

70  to  79 

80  to  89 

90  to  99 
100  and  above 


Very  poor  or  ur:satisfactcay 
Poor  or  questionable 
Fair 
Good 

Very  good 
Excellent 


An  unsatisfactory  rating  on  one  or  more  of  the  properties  indicates  that 
the  variety  or  strain  is  generally  undesirable  for  hard  -(Afoeat  milling  or  bread- 
making  purposes  except  that  a questionable  rating  on  one  or  more  of  the  quality 
properties  may  be  balanced  by  other  outstanding  properties „ The  milling 
properties  are  (^scussed  in  the  text  and  should  be  considered  alorg  'with  the 
bread-b^ing  properties^  Bread  loaf  volume  must  al.so  be  adequate  for  the 
protein  content  of  the  flour  if  the  variety  is  to  be  considered  satis  factory  „ 
The  loaf  volumes  are  shown  in  the  tables  on  an  ”as  is-’  protein  basis o 


Loaf  volume  depends  both  o'n  the  quantity  and  also  the  quality  of  the  gluten 
in  the  flcm-'o  In  order  to  express  loaf  volume  data  in  terms  that  tend  to  re- 
flect only  gluten  quality?  a value  known  for  the  p'orpose  of  this  study  as 
’'specific  loaf  vol^rme”  was  calculated  by  the  forimila? 


Y 


where  Yg  = specific  loaf  volume 

Y = actual  loaf  volume  in  ccto 

K - theoretical  volume  of  a loaf  made  from  flo'or  containing  no  protein 
P “ percent  of  protein  in  the  flo-irr  (lli^  raoistior^e  basis) 


5 


The  value  of  K was  determined  by  extrapolating  the  regression  line  of  loaf 
volume  against  protein  percentage  to  a protein  value  of  zero  percent , The  value 
obtained  was  l6o  inl„  and  closely  approximated  the  actual  loaf  volume  obtained  by 
baking  a loaf  of  bread  in  which  starch  was  substituted  for  the  flour  in  the 
bread  formula. 

Data  for  specific  loaf  volume  are  given  in  tables. 

Data  from  the  sedimentation  test  and  mixograra  curves  are  shown  forpart  of 
the  samples  tested  this  season.  These  tests  provide  additional  information  on 
the  quality  characteristics  of  the  strains  and  varieties. 

The  sedimentation  test  is  intended  as  a rough  measure  of  bread-baking  strength 
Sedimentation  values  depend  largely  on  the  quantity  and  quality  of  the  wheat  gluten 
High  sedimentation  values  are  associated  with  high-bread-baking  strength. 

The  mixogram  curves  provide  information  on  the  do u^ -mixing  properties  of  the 
flour  milled  from  the  strains  and  varieties.  A veiy  rapid  curve  rise  to  the  peak 
showing  a short  mixing  requirement  and  a quick  decrease  in  curve  height  following 
the  peakj  denote  a lack  of  dough  stability  during  mixing.  In  general j a gradual 
curve  rise  with  a slow  decline  in  the  curve  after  reaching  the  peak  indicates  a 
dough  of  good  stability  during  mixing.  The  results  of  the  mixogram  patterns  or 
curves  have  been  studied  and  their  significance  as  relating  to  the  strain  or 
variety  is  discussed  in  the  text. 

EXPERUffiNTAL  RESULTS 
Station  Plot  Experiments 

The  quality  data  for  the  uniform  varieties  and  others  grown  in  plots  are 
shotvn  in  table  2. 

Wisconsin  - Wisconsin  samples  were  received  only  from  Madj^on.  The  varieties 
mades  with  one  or  two  exceptions,  generally  satisfactory  bread  vjith  the  differences 
in  quality  not  veiy  great  between  any  of  them.  Most  of  the  samples  produced  bread 
that  was  satisfactory  in  grain  and  color  of  crumb  with  some  slightly  better  than 
others. 

The  dough-mixing  time  was  very  good,  varying  from  2 minutes  to  2.75  minutes. 

Most  of  the  sairples  milled  satisfactorily  with  the  exception  of  Lee,  R.L. 

2563  X Lee  and  Lee  x Mida  Sjb  (Ns  3880.227)  Tdiich  were  hard  to  reduce  and  the 
mi.dds  xiTsre  tough.  Lee  and  ND  3 produced  a flour  with  low  yield  and  high  ash 
content.  Lee  x Mida  Sib  milled  only  fair,  the  midds  were  a little  tough  and 
slightly  hard  to  reduce. 
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The  dough-handling  characteristics  of  the  sairiples  were  very  good  being  very 
mellow  and  pliable  with  the  possible  exception  of  Selkirk  and  Lee  x Mida  Sib 
which  were  slightly  sticky*  Sample  RoL*  2563  x Lee  produced  a flour  with  high 
ash  content  and  a low  flour  yield*  Lee  also  produced  a low  yield  of  flour  and 
a slightly  higher  ash  than  the  other  sanples  in  this  group*  All  the  other 
varieties  produced  a very  good  flour  yield*  The  flour  ash  of  all  varieties  was 
slightly  higher  than  expected  for  hard  red  spring  wheats  ranging  from  0*ii7  per- 
cent for  Russell  to  0,62  percent  for  R*L*  2563  x Lee*  The  two  crosses  H lililb- 
15-2-2-3  and  -U  were  highest  of  the  Wisconsin  s^ples  in  sedimentation  value 
and  protein  content.  Both  have  made  very  good  bread* 

Minnesota  - Sanples  were  received  from  four  Minnesota  stations  s Rosemountj 
Crookston,  Morris,  and  Waseca* 

The  samples  from  Rosemount  and  Waseca,  Minnesota,  were  generally  higher 
in  protein  content  than  the  wheats  from  the  other  two  stations*  This  accounts 
to  a large  extent  for  the  higher  loaf  volumes  of  the  bread  from  these  stations 
as  compared  with  those  sanples  from  Crookston  and  Iforris,  Minnesota*  The  Morris, 
Minnesota  samples  produced  bread  that  was  generally  lower  in  grain  characteristics 
than  that  from  the  other  three  stations*  None  of  the  varieties  and  strains  had 
short  dough-mixing  times,  an  objectionable  property  of  some  of  the  new  strains 
tested  in  past  years*  The  dough-mixing  tolerance  was  satisfactory,  as  would  be 
expected  for  samples  having  dough-ndxing  times  as  long  as  these  Minnesota  samples* 
There  was  some  variation  in  the  water  absorption  of  the  ssmiples  which  appears 
to  be  related  to  both  softness  of  the  kernel  aid  the  protein  content  of  the  flours* 

The  varieties  making  the  best  bread  from  the  Minnesota  stations  were  for  the 
most  part  the  approved  hard  red  spring  wheats*  These  were  Thatcher,  Mida,  Lee, 
Selkirk,  Conley,  and  Rushmore*  All  milled  satisfactorily  and  produced,  with  some 
exceptions,  about  the  yield  of  flour  expected  according  to  the  test  weight  of  the 
varieties*  Mida  and  Rushmore  appear  to  be  the  best  in  yield  of  flour  among  the 
varieties  and  produced  more  flour  than  expected  in  accordance  wi,th.  their  test 
weights*  Thatcher  was  perhaps  strongest  in  dough-handling  properties,  followed 
by  Selkirk,  Lee,  and  Conley*  Rushmore  and  Mida  were  rated  next  in  dou^ 
characteristics* 

Russell  and  Henry  produced  doughs  of  fairly  good  quality,  had  medium  high 
water  absorptions,  and  their  mixing  times  were  about  the  sane  as  that  of  the 
approved  hard  red  spring  varieties.  The  quality  of  these  two  varieties  is  not 
as  strong  as  either  Lee  or  Conley,  but  they  made  fair  to  good  bread*  At  three 
of  the  stations  the  grain  of  the  bread  was  equal,  if  not  better,  than  that  of 
some  of  the  approved  varieties*  The  variety  Henry  has  a high  pearling  value* 

It  mills  softer,  producing  a flcfoi”  not  as  graaular  to  the  feel  as  that  from 
Thatcher,  Selkirk,  and  Lee*  The  yield  of  flour  for  Henry  has  beei  high? 
generally  exceeding  that  of  the  approved  hard  red  spring  varieties*  Russell 
appears  to  be  the  stronger  of  the  two  wheats,  considering  the  data  as  a whole* 
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The  dough  properties  of  Lee  x Mida  Sib  (Ns  3880,, 22?)  were  mca'”e  mellow  than 
those  of  Lee  and  Selkirks  Some  of  the  samples  showed  a tendency  to  be  sticky  with 
others  having  good  handling  properties.  The  dough-mixing  patterns  determined  by 
the  raixograph  showed  that  the  mixing  tolerance  was  generally  shorter  than  those 
of  the  approved  varieties.  The  dough-mixing  times  of  Lee  x Mida  Sib  appear  to  be  - 
longer  than  those  of  last  year's  samples.  This  strain  does  not  generally  have  the 
strength  looked  for  in  a strong  type  wheat.  Perhaps  the  most  unsatisfactory 
property  of  the  strain  is  in  its  dough- handling  characteristics  which  appear  to 
be  variable,  but  questionable  on  about  half  of  the  samples  tested. 

The  ash  content  of  the  flour  from  R,L,  2363  x Lee  (ND  3)  was  extremely  high 

at  all  stations,  indicative  possibly  of  an  inherent  property. 

South  Dakota  - South  Dakota  samples  were  received  only  from  Newell  (irrigated 
trials ) , The  Newell  samples  were  high  in  protein  with  all  accept  two  of  them 
testing  higher  than  l3<>0  percent  protein  in  the  wheat.  The  ’^eats  lowest  in 

protein  were  NN  19^3  x Lee  (B32-91)  and  Lee  x 1831  (b32-119)c  The  wheats  having 

the  best  quality  for  bread  appear  to  be  from  Conley.  Thatcher,  Lee,  Rushmore,  and 
Selkirk, 

The  milling  characteristics  of  R.L,  2363  x Lee  (ND  3)  and  Lee  x Mida  Sib 
(Ns  3880,227)  were  unsatisfactory,  the  middlings  being  tough  and  hard  to  reduce 
to  flour.  The  yield  of  flour  was  lower  than  expected  for  wheats  having  test 
weights  per  bushel  in  the  range  of  these.  The  ash  content  of  the  flour  was  high 
for  strain  R,L,  2363  x Lee  and  exceeded  that  of  the  flour  from  Thatcher,  Mida, 
or  Selkirk. 

Strain  NN  1933  x Lee  milled  slightly  soft  for  a hard  red  spring  wheat,  but 
had  a very  good  flour  yield  and  in  general  milled  satisfactorily.  All  the  other 
samples  from  this  station  milled  good  or  ve.ry  good,  and  produced  an  exceptionally 
high  yield  of  flour  when  considered  in  relation  to  the  test  weight  per  bushel 
of  the  grain,  Spinksota,  unlike  samples  in  past  years  was  harder  in  kernel 
texture  and  milled  relatively  good.  It  has  milled  misatisfaetorily  in  most  tests, 
the  middlings  being  difficult  to  reduce  to  fl.our  and  the  flour  yield  lower  than 
expected  considering  the  test  weight  of  the  sample.  Past  years'  results  have 
shown  Spinkcota  to  be  of  questionable  quality  for  bread, 

Selkirk,  Rushmore  x Haynes  and  Spinkcota  had  the  shortest  dough-mixiiig  times 
of  the  samples  tested  in  this  group.  Strains  R,L,  2363  x Lee,  Lee  x Mida  Sib, 
Rushmore  x Ha.ynes,  and  Lee  x NN  I83I  had  poor  dough  characteristios  that  were 
sticky  and  difficult  to  handle  in  the  bread-making  process. 

North  Dakota  - Samples  were  received  from  six  North  Dakota  staticn.s,  Minot, 
Dickinson,  Fargo,  Edgeley,  Williston,  and  Langdon, 

Most  of  the  samples  made  reasonably  good  bread  with  not  a very  great  range 
in  quality  between  the  varieties  and  strains.  The  protein  content  was  generally 
higher  in  the  Williston  and  Dickinson,  North  Dakota,  sauries  followed  by  the 
samples  from  Minot  and  Fargo,  No  doubt  this  better  protein  content  accounts,  in 
part,  for  the  generally  better  loaf  volumes  obtained  on  the  Williston  arid 
Dickinson  samples. 
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The  flour  yield  of  strain  R„Lo  2563  x Lee  (ND  3)  was  lower  than  expected 
for  the  test  weight  per  bushel  of  the  samples  and  also  >dien  coiipared  Td.th  the 
approved  hard  red  spring  varieties  of  the  same  test  weight.  Strain  ND  3 averaged 
generally  higher  in  ash  content  of  flour  and  lower  in  crumb  color  than  Mida  or 
Selkirk.  The  dough  properties  of  Lee  x Mda  Sib  (Ns  3880o227)  showed  a tendency 
to  be  sticky  and  were  more  mellox#  than  those  of  Lee  and  Selkirk.  The  other  strains 
and  varieties  had  good  dough-handling  properties.  The  dough-mixing  patterns  de- 
termined by  the  mixograph  showed  that  the  mixing  tolerance  was  generally  shorter 
than  those  of  the  approved  varieties. 

Most  of  the  varieties  and  strains  tested  from  these  six  stations  produced 
better  crumb  color  in  the  bread  than  that  of  Thatcher.  The  variety  Conley, 
recently  named,  was  one  of  the  better  wheats  in  yield  of  flour, 

Thatcher,  Conley,  Selkirk,  and  Lee,  considering  the  data  as  a x-jhole,  appear 
to  be  the  best  quality  wheats  from  the  North  Dakota  stations, 

Montana  - Samples  were  received  from  Moccasin,  Sidney,  and  from  Creston, 

Inhere  at  the  latter  station  the  same  varieties  and  strains  were  grown  on  both 
irrigated  and  diyland. 

The  Sidney  varieties  were  the  highest  in  protein  content  of  the  samples 
tested  in  1956.  None  was  lower  than  16.3  percent  in  X'jheat  protein  content. 

Thatcher  and  Conley  made  the  best  bread  considering  the  data  as  a whole. 

Selkirk  and  Lee  were  nearly  as  good.  All  produced  bread  having  very  satisfactory 
grain.  Selkirk  xiras  best  of  the  four  in  flour  yield. 

Conley  was  best  of  the  Moccasin  uniform  varieties.  It  was  also  highest  of 
the  station  samples  in  flour  yield.  The  other  wheats  were  nearly  as  good  being 
degraded  slightly  because  of  loaf  volume  and/or  internal  bread  properties.  All 
the  Montana  samples,  however,  made  satisfactory  bread. 

At  Creston  the  dryland  samples  were  highest  in  wi^at  protein  content  ex- 
ceeding the  irrigated  samples  from  2.3  to  3.5  percent  when  conpared  by  strain  or 
variety.  This  difference  in  protein  x^ill  account,  to  a large  exteit,  for  the 
better  bread-baking  properties  of  the  dryland  than  that  of  the  irrigated  grown 
xirheats.  Another  marked  difference  between  the  wheats  grcmn  at  Creston  under  the 
two  different  conditions  is  the  relatively  lower  ash  content  of  the  floxirs  pro- 
duced from  the  diyland  samples  as  compared  xd.th  the  ones  grown  on  irrigated 
land.  One  other  difference  was  the  test  weight  per  bushel  of  the  dryland  sanples 
x^hich  averaged  loxirer  than  the  wheats  produced  on  irrigated  land. 
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The  quality  results  for  the  varieties  and  strains  will  be  discusseds  to  a 
large  extent 5 on  a consideration  of  the  data  as  a #iole<>  The  ^proved  and  mjtaed 
hard  2”ed  ^ring  varietiesj  Thatcher  and  Pil,ot  made  satisfactory  breado  Thatcher 
was  the  stronger  of  the  two  in  quality  and  shmed  good  dough  strength  in  the 
bread=>making  processo  Pilot  produced  good  breadj  but  the  dou^-handling  pro^ 
parties  were  not  considered  as  strong  as  those  found  in  the  variety  Timtchero 
The  mixogram  pattern  or  curve  (figo  1)  shows  that  irrigated  grown  Pilot  is  per- 
haps not  as  strong  as  the  cougsarably  grown  Thateher<,  Grown  under  dryland 
conditions  5 however,  both  appeared  to  be  equally  satisfactory  and  produced  a 
relatively  strong  mixogram  patternc, 

The  irrigated  grown  Strain  1^20  x 1752  (N2389)  milled  unsatisfactcrilyo 
The  middlings  were  found  tou^  and  difficult  t©  reduce  to  flour.  It  was  con- 
sidered as  having  only  fair  milling  properties  and  produced  less  flour  than 
expected  considering  the  test  weight  per  bushel  of  the  grain.  The  dough-handling 
properties  were  satisfactoiy  and  equal  to  the  approved  hard  red  spring  varieties. 
The  mixogram  pattern  or  curve  was  relatively  strong.  The  internal,  bread  pro- 
perties were  medium  good,  but  the  loaf  volume  was  lower  than  expected  considering 
the  protein  content  of  the  staple.  The  protein  content  in  the  flour  of  N2389 
was  1,3  perc<mt  higher  than  that  of  Pilot,  yet  both  wheats  produced  bread  having 
practically  the  same  loaf  volumes. 

It  is  evident  that  Strain  N2389  produced  less  loaf  volume  per  unit  of  protein 
than  Pilot,  This  is  shown  further  by  the  lower  specific  loaf  volume  value  for 
N2389o  The  specific  loaf  volui®  value  is  a measui^e  that  tends  to  reflect  only 
the  quality  of  the  gluten  in  the  flour  without  reference  to  the  protein  content. 

The  Creston,  Montam,  dryland  grown  N2389  wheat  was  much  superior  in  quality 
to  the  irrigated  grown  grain.  The  diylaad  s^ple,  hoj-rever,  had  a tendmcy  to 
produce  a relatively  Iwer  loaf  volume  than  might  be  e3q)ected  for  the  protein 
content  of  Mie  wheats  aid  was  similar  in  this  respect  to  the  irrigated  sai^le. 
Otherwise,  the  dryland  Strain  N2389  showed  good  lailliiig  and  baking  properties. 

The  loaves  fiom  the  dryland  sample  mad©  bread  of  excell^t  color  and  graiji  @f 
crttmb.  The  dryland  grown  N2389  is  the  more  promising  of  the  ssmples  grown  under 
two  differerit  conditions, 

2 

Gentana  (Pilot  x Thatcher,  N2170),  made  a better  showing  quality-wise  when 
grown  on  dryland  than  when  grown  under  irrigation.  The  difference  was  principally 
in  the  protein  content  inhere  the  dryland  sauple  was  'M^iest,  Gentana,  considerijag 
the  data  as  a whole,  ndiled  satisfactorily  and  produced  a good  yield  of  flour  in 
relation  to  th©  test  weights  of  the  sajjplee,  Tli®  dot'sgh  properties  of  Centaaa, 
which  were  elastic  and  pliable,  have  been  found  somesshat  more  mellsw  thsn  those 
of  Thatcher,  The  bread  made  from  the  sanples  produced  good  color  and  grain. 

The  loaf  volume  for  the  dryland  sample  was  high  about  that  expected  for  the 
protein  content.  The  loaf  volume  for  the  Irrigated  sample  was  lower  than  ese- 
pectedj  especially  when  considered  in  relation  to  the  protein  content  of  th® 
flour.  The  mixogram  curves  of  both  samples  of  Centana  appear  to  be  generally 
similai^  to  the  coitparable  grown  Pilot,  Gentana  has  many  good  quality  properties 
that  make  it  a promising  variety. 


DRYLAND 


= = 


FISURE  1.  MIXOSRAM  CURVES  OF  THE  CRESTON  MONTAN*  (ORYtANO  AKOIRRIOATEO)  SAMPLES 
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Uniform  Regioml  Nm^seiy 

Eighteen  wheats  from  the  uniform  regional  nursery  hare  been  tested  in  dup- 
licate  for  their  milling,  bsking,  aid  chemical  properties.  These  consisted  of 
an  eastern  composite  of  grain  from  6 stations  and  a western  conposite  of  grain 
from  ^ stations. 

The  results  of  the  quality  tests  for  the  eastern  and  western  composites 
and  the  averages  of  both  are  shown  in  table  3o  The  discussion  of  these  saaples 
will  be  based  principally  on  the  averages,  except  possibly  fcxr  some  reference 
for  the  purposes  of  conparison,  to  the  results  obtained  on  tte  same  varieties  and 
strains  grown  at  either  the  eastern  or  westmi composite  stations. 

Most  of  the  samples  from  the  uniform  regicnal  nurseries  made  reasonably  good 
bread  with  not  a very  great  range  in  quality  between  many  of  the  varieties  and 
strains. 

In  some  years  the  properties  or  characteristics  of  the  sane  variety  cr  strain 
grown  at  the  eastern  or  western  composite  stations  are  relatively  different  ctie, 
no  doubt,  to  a difference  in  environmental  conditions.  The  differences  in  quality 
this  year  between  the  samples  in  the  two  nurseries  were  relatively  small . In 
general,  the  western  nursery  samples  have  been  in  some  years  the  strongest  in 
quality  of  the  two  composites. 

The  loaf  volumes  were  slightly  higher  and  the  crumb  color  amid  grain  of  the 
bread  better  for  the  western  liian  the  eastern  ntarsesy  samples.  The  protein 
content  of  the  samples  compared  Iby  variety  and  strain  f&t  both  composites  were, 
with  few  exceptions,  very  much  alike.  The  only  exceptions  to  this  were  Iferqms 
and  Thatcher  which  were  moderately  higher  and  K338M  x M23^0  (KD  li.8)  and  ;c 
1831  (B52”119)  , which  were  Iwer  in  jK“@t@in  content  in  the  western  tfian  for  the 
eastern  nursery. 

The  water  absorption  in  the  western  co?3posite  varied  within  the  narrow 
range  of  63  to  67  percent,  but  in  the  eastern  composite  it  was  greater,  varying 
from  62  to  71  percent.  In  general,  the  water  absorption  averaged  3.0  to  !i.O 
percent  lower  for  the  western  than  the  eastern  nis=seiy  sasaples.  The  doi^- 
mixing  times  were  about  medium  to  loj^,  and  the  floiff  ash  eontant  relatively  lew 
for  the  western  samples.  A mnnber  of  varieties  and  strainii  produced  flour 
having  a relatively  low  ash  content  rsmging  from  .36  to  .39  percent.  The  flour 
ash  content  averaged  much  higher  in  the  eastern  samples.  The  bromate  require- 
ments averaged  about  the  same  for  the  western  and  the  eastern  samples. 

The  approved  and  nanBd  hard  red  spring  varieties,  Wferquis,  Thatcher, 

Selkirk,  Lee,  and  Conley,  made  satisfactory  bread.  Thatcher,  was  perhaps  the 
strongest  of  these  in  quality  said  showed  good  dough  strength  in  the  bread- 
m^ing  process.  Selkirk  produced  the  highest  yield  of  flour  of  the  5 varieties 
averaging  about  2.0  to  3»0  percent  higher  than  the  other  k samples. 
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Strain  Lee^  x Kenya  Farmer  (RoLo  2937)  has  made  fairly  satisfactory  bread. 
The  loaf  characteristics  were  good^  the  dongh-mixing  times  in  the  range  of  the 
approved  hard  red  ^ling  varieties  and  the  bromate  requirement Sp  medium  low. 

The  dou^-handliriig  properties  were  found  mellow  and  pliable s and  similar  to 
Marquis  said  Sellcirk  in  this  respect.  The  yield  of  flour  was  lower  than  ex» 
pecteds  considering  the  test  weight  per  bushel  of  the  sample.  The  milling  pro^ 
perties  of  the  strain  were  not  considered  as  satisfactory  as  those  of  the 
approved  hard  red  spring  varieties.  The  middlings  were  found  difficult  to  re°> 
duce  to  flour 3 the  principal  reason  for  ttie  questionable  milling  properties  of 
this  strain. 

Strain  R,L,  2^63  x Lee  (HD  3)  produced  a flour  with  materially  higher  ash 
content  than  Thatcher  or  Selkirko  Strain  HD  3 had  the  lowest  sedimentation 
value  and  specific  loaf  volume  of  the  nursery  grown  saaiples.  The  miHing  pr©“ 
perties  were  only  fair. 

The  small  differences  in  quality  between  a nunfcer  of  the  strains  have  m©,d© 
it  extremely  difficult  to  rank  the  wheats.  Most  all  produced  bread  that  was 
satisfactory  in  grain  with  some  better  than  others.  The  strains  of  good  quality 
and  those  having  many  of  the  characteristics  looked  for  in  a wheat  intended  for 
bread  were  N2350  x Uo2M338AC  K338AA  x N2350  (HD  U8)s  K338AA  x 

Hs3880,191  (HD  k9  and  55)  and  1953 'x  Lee  (b52<=91)o  These  wheats  milled  satis- 
factorily and  produced  a high  yield  of  low  to  medium  ash  flour.  The  medium  lew 
pearling  index  values  indicate  that  these  strains  are  similar  to  the  approved 
hard  red  spring  varieties  in  hardness.  The  sediii^Rtation  values  were  high  for 
all  these  strains  indicative  of  a good  ^uten  quality.  The  dough  properties 
were  strong  and  inclined  to  be  bueky  with  the  hi^er  amounts  of  the  oxidiz-ation 
agents  potassium  bromate.  The  loaf  voloiaes  of  the  bread  were  high  and  the  grain 
of  the  crumib  good.  These  liheats  appear  to  show  proinise  for  breads  according  t© 
one  year's  test. 

There  were  a number  of  oth^  strains  making  good  bread. ^ but  the  pearling 
index  values  of  these  wheats  were  higher-  than  the  approved  hard  red  ^ring 
varieties.  This  higher  pearling  iMex  value,  indicating  a softer  textured,  wheats 
may  cause  them  to  be  objectionable  to  the  milling  trade.  These  string  were 
Thatcher  x K338AG  (HD  Ii)s  Rushmore  x K338  (HD  12)  s N2350  x Th,-=K338AC  (HD  hS)  ^ 
and  Thatcher  x Keaya  Farrtier  (HD  33)o 

Gassing  power  deteminations  made  on  the  flour  as  an  indication  of  the 
diastatic  activity  or  starch  digesting  ensyraes  reveal  marked  differences  be- 
tween some  of  the  varieties  and  strains.  Strain  Rushmore  x K338  (HD  12)  was 
highest  of  the  samples  in  gassing  power  followed  by  Lee|  Lee®  x Ie:^ra  Farmer 
(RcL,  2937)1  R.Lo  2563  X Lee  (HD  3)|  Thatcher  x K338AG  (HD  4)1  Rushmore  x 
K338  (HD  15)|  N2350  x 1^02l=K338AC  (HD  lh)$  K338AA.  x Hs3880,191  (HD  55)  and 
Lee  X 1831  (B52-U9)o  There  were  a number  of  saitples  having  low  gassing  power 
values  (less  than  300  mm,)  which  included  some  of  the  named  varieties  egs 
Marquis  5,  Thatcher j and  Selkirk, 
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Mixogram  patterns  or  curves  have  been  made  on  the  flour  composited  by  variety 
and  strain  from  the  18  eastern  and  western  samples,,  The  results  of  these  tests 
(figo  2)  show  that  there  were  some  differences  in  the  dough  characteristics  be- 
tween a few  of  the  sample So  The  mixogram  patterns  for  most  of  the  named  varieties 
were  quite  typical  of  good  bread  wheats  and  evidenced  strong  mixing  propertieSo 
These  varieties  were  Ifeirquis,  Conlqjr,  Thatcher s Selkirk,  and  Lee.  A number  of 
sairiples  showed  a rathsr  rapid  rise  in  the  curve  to  the  peak  indicative  of  a quick 
dough  development  but  this  does  not  necessarily  mean  a lack  of  dough  stabilityo 
These  varieties  and  strains  were  R.L„  2^63  x Lee  (ND  3),  K338AA  x N2350  (ND  US), 
and  Lee  x 1831  (B52-119)c 

There  were  a nuniber  of  strains,  in  addition  to  the  named  varieties,  that 
showed  good  dough  stability  or  mixing  tolerancSo  These  are  as  follows?  Rushmore  x 
K338  (ND  13) I Thatcher  x K338AC  (ND  h)}  N233o  x Thao-K338AC  (ND  U3)l  and  K338AA  x 
Ns3880ol91  (^  U9).  The  mixogram  curve  for  Thatcher  x Kenya  Farmer  (ND  33)  appears 
to  be  weaker  than  most  of  the  cheats  in  this  nursery » 

State  Nursery  Trials 

Results  for  the  samples  grown  in  the  Montana  State  nursery  trials  are  shoro 
in  table  h<=  These  included  samples  on  composites  of  a number  of  varieties  and 
strains  grown  in  the  intrastate  nursery  at  Moccasin,  Havre,  and  Sidney,  and  from 
the  advanced  yield  nursery  at  Moccasin,  Havre,  and  Huntley,  Montsnae 

Moccasin,  Havre,  and  Sidney,  Montana,  Intrastate  Nursery 

The  differences  in  quality  between  the  l6  saitples  from  the  intrastate  nur- 
sery were  not  very  great o These  wheats  have  been  classed  into  two  groups  for 
the  purpose  of  discussion^  All  of  the  varieties  and  strains  mde  satisfactory 
bread,  with  some  samples  slightly  better  than  others^ 

The  ranking  of  these  samples  was  based  to  a large  extent  on  a consideration 
of  the  data  as  a whole o The  small  differences  in  quality  between  the  samples 
have  made  it  rather  difficult  to  rank  the  wheats » The  milling  and  dough-handling 
properties  have  varied  from  good  to  very  goo  do  The  dough-handling  properties  of 
3 samples  enumerated  later  were  slightly  bucky,  but  all  the  other  samples  from 
the  Montana  Intrastate  Nursery  were  mellow  and  pliaHeo  The  crumb  color  scores 
were  from  fair  to  mediumo  Eight  of  the  -^dieats  made  bread  having  crumb  color 
scores  of  70  to  73<»  which  is  considered  only  faiTo 

Tlie  high  pearling  ind^  value  of  Thatcher  x Lee  (B33”10)  indicates  that 
this  strain  is  softer  than  the  approved  hard  red  spring  ^eat  varieties  and 
possibly  not  meet  with  the  approval  of  the  millers o 
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Those  saa^Dles  making  the  best  bread  and  scoring  high  in  most  of  the  quality 
properties  were  ranked  first.  These  are  as  follows;  Thatcher  x Lee  (B^5“21)j 
Awned  Thatcher;  Thatcher  x Lee  (B55“2)^  Thatcher  x Lee  (B55“1)?  Lee;  and 
Thatcher  x Lee  (B55-19)o 

Of  the  10  samples  ranking  second,  Thatcher  x Lee  (B55“13)  was  deficient  in 
dough-handling  properties  and  was  next  to  the  lowest  in  flour  yield  of  the 
varieties  and  strains  tested  in  this  group.  Nine  other  samples  were  ranked 
second  best  because  of  their  slightly  lower  crumb  color  scores.  These  were 
Thatcher  x Lee  8,  9)  10,  11,  and  12)y  Tliatcher^  x Pilot  (N2170)j  and 

Thatcher,  The  dough  handling  properties  of  Thatcher  x Lee  (B^5“ll)?  Thatcherj 
and  Thatcher  x Lee  (B5^=9)  were  strong  and  bueky®  The  varieties  aid  strains 
ranking  second  best  were  slightly  lower  in  2 or  3 quality  properties,  but  all 
l6  samples,  however,  ranked  high  in  most  properties  for  which  tests  have  been 
made* 

Moccasin,  Havre,  and  Huntley,  Montana,  Advanced  Yield  Nursery 

All  the  wheats  were  relatively  high  in  protein  content  with  none  lower 
than  lJ4.a2  percent  in  the  flour.  This  accounts,  no  dcaibt,  in  part,  for  the  good 
quality  of  many  of  these  wheats  for  bread-making.  Most  of  the  samples  with  the 
exertion  of  two  milled  satisfactorily,  although  many  were  low  (^7.0  pounds  or 
less)  in  test  weight  per  bush^.  Strains  R.L.  2563  x Lee  (ND  3)  and  Pilot^  x 
Merit  (N2l61|.)  were  deficient  in  milling  properties  and  had  the  highest  floir 
ash  content  of  the  wheats  in  this  group  of  samples. 

The  flour  yield  was  remarkably  good  for  most  of  the  samples  considering 
the  test  weight  per  bushel  of  the  grain.  Those  having  the  best  yields  of 
flour  (7U.0  percent  or  higher)  were  Lee  x 1831  (B52-U9)|  S^kirk;  19^3  x 
Lee  (b52o=91  and  92);  1520  x 1752  (N2389)^  and  Rescue  x 1831  (B51°9)o  Strains 
Piloi^  X Merit  (N2l6U)  and  Lee  x 1831  (B52-120)  were  lowest  of  the  nursery 
samples  in  yield  of  flour. 

Thatcher  and  Pilot,  of  the  approved  and  named  hard  red  spring  varieties 
were  rated  down  principally  because  of  the  low  cruirib  color  of  the  bread.  Other- 
wise, they  appeared  to  be  strong  wheats.  Selkirk  made  an  excellent  loaf  of 
bread,  had  a low  flour  ash  content  and  produced  as  already  mentioned,  an 
exceptionally  high  yield  of  flour.  Conley  made  good  bread,  which  was  v^y 
similar  in  quality  to  Marquis,  Ceres,  and  Lee.  The  crumb  color  of  bread  from 
Thatcher  and  Russell  was  poorer  than  usual  for  these  varieties.  Chinook  md 
Centana  appear  to  have  made  satisfactoiy  loaves  of  bread. 

The  strains  that  appear  to  be  the  best  in  quality,  considering  the  data 
as  a whole,  were  2236  x Lee  (B52-107);  1953  x Lee  (B52-90;  91?  92,  and  Sh)* 

1520  X 1752  (N2389);  Pilot^  x Regent . (N2183) ; and  Lee  x Mida  0880.127).  It 
is  interesting  that  the  cross  1953  x Lee  has  produced  four  good  quality 
wheats,  all  exceptionally  satisfactory  for  bread. 


27- 


Strains  Resctie  x That,-S6l5  (B51-=1i3)  and  RoLo  2563  x Lee  (ND  3)  were  lower 
In  loaf  volume  than  e3q>ected  considering  their  floiff  protein  contents^  Both  of 
these  had  low  specific  loaf  volumes , but  reasonablj  high  sedimentation  values,, 
Many  of  the  samples  produced  bread  having  loaf  volumes  of  1^000  cco  or  hi^ero 
The  dough-mixing  times  for  the  strains  were  satisfactory  and  about  the  same  as 
that  of  the  approved  hard  red  spring  varieties. 

International  Sawfly  Yield  Jfwseiy 

The  results  for  a number  of  varieties  and  strains  resistant  to  wheat  stem 
sai»^ly  grown  in  the  International  Sawfly  Yield  Nursery  trials  at  Froid,  Medicine 
Lakej  Moccasin^  and  Dutton,  Montana,  are  shown  in  table  5o  These  trials  in= 
elude  many  strains  of  current  interest.  One  of  the  |S°incipal  interests  in  these 
tests  is  a coitparison  of  the  quality  of  the  strains  which  include  Rescue  ija 
their  parentage,  with  that  of  Thatcher  and  Rescue, 

The  quality  results  have  been  discussed  to  a large  extmt  on  a soiisideration 
of  the  data  as  a whole. 

All  the  varieties  from  Moccasin,  Montana,  made  acceptable  bread  with  little 
difference  in  quality  between  any  of  them,  Conley  was  perhaps  the  best  qu^ity 
•wheat  among  the  Moccasin  samples  followed  by  Thatclier,  Lee,  and  S^kirk, 

Thatcher  was  strongest  in  dough  quality,  but  it  was  also  highest  of  th®  varieties 
in  protein  content. 

The  varieties  and  strains  from  the  Sawfly  Yield  Nursery  mad®  bread  that  was 
high  in  loaf  volume,  and  the  grain  of  the  bread  was  good.  The  greatest 
difference  between  the  saniples  was  perhaps  in  ihe  crumb  color  of  the  bread. 

All  of  the  samples  milled  satisfactorily  and  their'  doirgh-handling  properties 
were  generally  strong  and  elastic.  Five  of  the  wheats  produced  a yield  of 
of  75 oO  percent  or  higher.  These  weres  Selklrk|  Chinookf  Rescue  x Chinook 
(Colo  No,  13305)1  Rescue  x Thatcher  (G,I,  No,  132iiij.)|  and  Rescue  x 1831 
(Ccl,  Nos,  13311  and  1330ii),  This  is  an  important  property  of  a wheat  in=> 
tended  for  brsad-making  purposes.  Those  samples  highest  in  water  absorption  of 
flour  and  exceeding  Rescue  in  this  reject  were  Selkirk|  Rescue  x Thatcher 
(Gol,  Nos,  i32lj.il.  and  13307),'  Rescue  x Cadet  (C,!,  No,  1,3312) | and.  Rescue  x 
Chinook  (C,I,  No,  13308), 

Five  of  the  varieties  and  strains,  considering  the  data  as  a whole, 

^pear  to  have  made  the  best  bread  of  the  group.  These  are  Selkirk|  Chiriooki 
Rescue  x Chinook  (C,I,  No,  13309) | Rescue  x Thatcher  (C,I,  Nos,  132hii.  and 
13306)1  and  Lee,  The  loaf  volume,  internal  bread  characteilstios,  and  other 
quality  properties  of  these  were  satisfactory.  Those  ranking  next  principally 
because  of  lower  iatemal  bread  scores  wereg  Rescue  x Chinook  (C,I,  Nos, 

13310  and  13308),  and  Rescue  x Cadet  (G,I,  No,  1331it)o  Those  considered 
best  in  gener^  quality  were?  Rescuei  Thatcher^  Rescue  x Cadet  (C,I,  No, 

13312)1  Pilot^  X Thatcher  (C,I,  No,  1297ii)j  Rescue  x 1831  (G,I,  No,  1330U)| 

Rescue  x Chinook  (Gd,  No,  13313)|  ®d  Rescue  x Thatcher  (C.I,  No,  13307)o 
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These  ^■arieties  and  strains  were  rated  lower  in  quality  than  the  previous 
sajiiples  because  of  generally  lower  internal  bread  scores  or^  in  one  instances 
a short  doughs  mibcing  timeo  The  variety  Thatcher  which  had  good  dough  pr©= 
perties  and  is  considered  a strong  i^eat  produced  bread  of  poor  crumb  color,. 

It  was  lowest  in  this  respect  of  the  samples  tested  in  this  nursesy  conpositeo 

Strains  Rescue  x 1831  (Cole  Noo  13311)  ^d  Rescue  x Chinook  (Colo  Noo 
13315)  made  perhaps  the  poorest  bread  of  the  saraples  from  this  misery „ These 
strains  were  of  u^dium  low  strength  and  produced  bread  of  losrer  loaf  toIuii^s 
and  generally  lower  internal  bread  properties  than  the  other  sainpleSo 

Commercial  Sai!5)les 

As  in  past  years , a number  of  commercially =grown  wheat  sauries  were  ob“ 
tained  through  the  Grain  Division,  Agricultural  Marketing  Service,  for 
soKparison  with  the  varieties  and  strains  produced  in  experirrEntal  plotSo 
Seventeen  such  samples,  representing  a number  of  grades  and  subclasses  were 
obtained  at  Great  Falls,  Montana,  and  Mnneapolis  and  Duluth,  rfi,nnes@tao  The 
samples  were  conposited  by  grade  from  2,738  cars  of  wheat  grading  Noo  3 ^ 
better,.  This  is  the  eighteenth  season  such  samples  have  been  testedo  The 
results  are  given  in  table  6o 

These  samples  generally  averaged  lower  in  protein  content  than  the 
varieties  and  strains  grown  in  experinental  plot  and  nursery  trials,,  Th©  Great 
Falls,  Montana,  samples  average  Ihd  percent  protein  while  the  Duluth  and 
Minneapolis,  Minnesota,  samples  were  somewhat  lower,  averaging  13 » 6 and  13 o 5 
percent,  respectively*  The  milling  characteristics  were  much  alike  for  th© 
commercial  and  experimental  samples  with  the  commercial  samples  possibly 
slightly  hi^er  in  yield  of  flour*  Oth^wise,  the  baking  and  chemical  results 
do  not  appear  to  be  greatly  different  ^dien  conpared  with  saijples  having 
approximately  the  same  protein  cemtento 

Notes  on  Some  of  the  New  Strains  of  Gia“rmt  Interest 

Each  year  many  new  strains  of  wheats  are  tested  alwig  with  th©  leadii^ 
commercial  varieties  for  chemical  composition,  milling,  and  bread=baking  quality* 
The  data  on  2 strains  and  3 varieties  of  current  interest  with  averages  ex- 
pressed as  a perct^tage  of  comparable  samples  of  Lee  are  shown  in  table  7o 

Selkirk  (C*I*  No*  13100) 

Selkirk  is  a Caaadiai  developed  variety  showing  resistance  to  15B  stem 
rust  at  low  tesperatures  and  has  been  ^proved  for  distribution  in  Caaada  mid 
the  United  States* 


Table  baking,  and  cdiemieal  results  on  17  oongjosite  ooraaieroial  samples  from  2,738  oars  of  hard  red  spring  ^eat 

obtained  at  Duluth,  Miimeapolis,  and  G^eat  represes'^ag  the  1^6  oropo 
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CoMparable  milling  and  baking  tests  of  18  samples  show  that  Selkirk  is  wery 
similar  to  Lee  for  many  of  the  characteristics  for  which  conparisons  ha-^e  been 
made.  It  has  produced  a higher  yield  of  flour,  ^though  1,5  pounds  lighter  in 
test  weight  per  bushel  than  Lee,  It  milled  satisfactorily  aid  made  a granular 
flour  similar  to  the  approved  varieties  in  this  respect,  Selkirk  averaged 
slightly  lower  in  protein  content  (0,8  percent  in  the  wheat  and  0,7  percent  in 
the  flour)  than  Lee,  The  dough  properties  of  Selkirk  were  good,  beirg  elastic 
and  pliable,  Selkirk  required  22  percent  more  potassium  bromate  for  optimum 
bread  than  Lee,  It  made  satisfactory  bread  slightly  exceeding  Lee  in  bread 
loaf  volume.  This  is  a good  bread  wheat  and  has  many  of  the  favorable  pro« 
perties  found  in  the  approved  hard  red  spring  varietiBS, 

Conley,  ND  1,  (C,I,  No,  13157) 

Conparable  milling  and  baking  tests  of  17  samples  show  tlmt  the  variety 
Conley  had  from  good  to  very  good  milling  characteristics.  It  is  about  the 
same  or  better  than  Lee  in  flour  yield,  water  absorption,  mixing  time,  broimte 
response,  loaf  volume,  bread  cruni)  color,  and  grain,  Conley  is  approximately 
the  same  as  Lee  in  test  weight,  flour  ash,  and  dough-handling  properties.  The 
doughs  were  generally  mellow  and  pliable  for  the  samples  grcMn  at  most  stations. 
The  possible  exception  to  this  was  the  samples  from  Morris  and  Waseca,  Mjin, , 
Minot,  N,  Dako,  and  the  Eastern  Conposite  Nirseiy  where  the  dou^s  were  either 
slightly  weak  or  short  and  bucky.  This  variety  has  generally  made  a good  showing 
for  most  of  the  characteristics  and  has  produced  bread  that  is  equal,  if  not 
better,  than  the  variety  Lee,  The  sedimentation  tests  on  the  17  Conley  saiiples 
averaged  higher  than  the  conparable  sanples  of  Lee  which  indicates,  in  general, 
that  Conley  has  sli^tly  higher  bread-baking  strength  than  Lee, 

Lee^  X Ker^a  Farmer,  R,L,  2937  (C,I,  No,  13221) 

Two  samples  of  Lee^  x Kei^a  Farmer  tested  in  1956  indicate  that  it  is  very 
similar  to  Lee  in  test  wei^t  per  bushel,  pearling  index,  protein  content  of 
wheat  and  flour,  flour  ash,  water  absorption,  loaf  volun®,  crumb  color,  and 
sedimentation  value.  It  had  a satisfactory  dough-mixing  time  and  good  mixing 
tolerance  and  was  similar  to  the  approved  hard  red  spring  varieties  in  this 
respect.  It  required  about  half  as  much  potassium  bromate  for  maximum  loaf 
volume  as  that  of  Lee,  The  Eastern  Composite  Nursejry  sample  of  Lee®  x Ke^a 
Farmer  milled  good,  but  the  Western  Composite  Nursery  sajiple  milled  only  fair, 
the  middlings  bolted  slow  and  were  difficult  to  reduce  to  flour.  It  pro- 
duced about  loU  percent  less  flo\ir  (average  of  both  samples)  than  Lee,  al- 
though both  had  about  the  s^e  test  weight.  This  strain  may  prove  to  have 
some  unsatisfactory  milling  properties.  The  dou^ -handling  properties  of 
Lee®  X Kenya  Farmer,  R,L,  2937  for  the  Eastern  Composite  were  fair,  and  tiie 
dough  was  short  and  not  pliable.  The  dough-liandling  pr<^rties  for  the 
Western  Composite  were  mellow  and  pliable.  The  results  from  these  2 sai^les 
indicate  that  this  strain  is  a promising  bread  wheat. 
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Lee  X 1831,  B52-119  (C.I.  No.  132li3) 

Con5)arable  milling,  baking,  and  chemical  tests  of  U samples  of  Lee  x 1831 
show  that  it  is  generally  similar  to  Lee  except  for  protein  content . Here  it 
averaged  1,3  percent  lower  in  wheat  protein  than  Lee.  Both,  however,  made 
bread  of  approximately  the  same  loaf  volume.  The  mixogram  pattern  or  curve 
for  Lee  x 1831  appears  to  be  very  similar  to  the  ^proved  hard  red  spring 
varieties,  Selkirk  and  Marquis.  The  quality  of  the  gluten  appears  to  be 
relatively  good,  especially  when  considering  the  ^ecific  as  well  as  the  actual 
Iosif  volume  of  the  bread  made  from  Lee  x 1831.  Strain  Lee  x 1831  milled  from 
good  to  very  good  except  for  the  sample  from  the  Eastern  Corq)osite  Nursery. 

This  ssuT5)le  milled  only  fair,  the  middlings  being  difficult  to  grind.  The 
dough-handling  properties  of  the  sample  from  Newell,  S.  Dak.,  were  sticky  while 
the  other  samples  were  satisfactory,  being  mellow  and  pliable.  It  averaged 

2.6  percent  higher  in  flour  yield  and  Ii.O  percent  higher  in  water  absorption 
thsin  Lee.  Lee  x 1831  was  similar  to  Lee  in  test  weight  per  bushel,  pearling 
index,  flour  ash,  dough-mixing  time,  bromate  requirements,  bread  grain,  and 
sedimentation  value,  but  lower  in  crumb  color.  The  results  obtained  on  the 
few  samples  tested  of  this  strain  Lee  x 1831,  B52-119  (C.I.  No,  132ii3)  in- 
dicate that  it  has  a number  of  the  properties  of  a good  bread  wheat, 

Russell,  Wis.  No.  H-195-U^  (C.I.  No.  12l|8U) 

Russell,  a new  spring  wheat  variety,  is  Wis,  No,  H-195-U^  and  was  de- 
veloped by  the  University  of  Wisconsin  and  the  U.  S,  Department  of  Agriculture, 
Its  resistance  to  loose  smut,  powdery  mildew,  and  hessian  fly  along  with  its 
moderate  resistance  to  most  prevalent  races  of  stem  rust,  make  it  a high  yielding 
variety  in  the  areas  of  Wisconsin  where  these  diseases  generally  reduce  yields 
of  the  present  varieties. 

The  weighted  average  of  six  comparable  samples  shows  that  Russell  differs 
from  Lee  in  a number  of  the  properties  for  which  conparisons  were  made.  It 
was  about  the  same  in  test  weight  per  bushel,  but  produced  3.5  percent  more 
flour  than  Lee.  The  flour  was  granular,  but  perhaps  slightly  softer  than  that 
of  Lee.  The  flour  was  not  as  soft  as  that  milled  from  the  variety  Henry,  a 
wheat  grown  for  some  time  in  Wisconsin.  The  most  significant  difference  in  this 
year's  tests  is  the  much  lower  wheat  protein  content  of  Russell  which  averaged 

1.6  percent  lower  than  that  of  the  comparably  grown  samples  of  Lee.  The  dou^- 
mixing  time  of  Russell  was  about  the  same,  but  the  crumb  color  of  the  bread 
lower  than  that  of  Lee,  The  dough-handling  x^roperties  of  Russell  were  mellow 
and  pliable,  but  not  considered  as  strong  as  most  of  the  approved  hard  red 
spring  varieties.  The  specific  loaf  volume  was  high,  indicative  of  a fairly 
good  gluten  quality.  Russell  has  made  a loaf  of  bread  of  nearly  the  same 
volume  as  Lee,  although  the  latter  variety  was  much  the  higher  (1.9  percent) 

of  the  two  in  protein  content.  Russell  appears  to  be  a better  wheat  than 
a number  of  the  Wisconsin-grown  varieties. 
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Centana,  N2170  (CoI<,  No<,  1297h) 

Tlie  variety  Centana,  a UoS.DoA,,  selection,  developed  in  cooperation  with 
the  Montana  Agricultural  Experiment  Station,  is  a cross  between  Pilot  x Thatchero 
Considerable  interest  is  being  shown  in  Montana  for  releasing  this  variety  in 
that  State o A number  of  averages  (table  8)  of  the  chemical,  milling,  and 
baking  data  for  Gentana  grown  comparably  v/ith  Thatcher,  Lee  and  Rescue  have 
been  madeo  These  averages  cover  a period  of  9 years  testing  with  Thatcher  and 
a 5-year  period  with  Rescue  and  Lee,  Because  the  release  of  Gentana  is  being 
considered  in  Montana,  data  from  the  variotis  years*  tests  are  shorn  and  discussed. 

The  milling  properties  of  Gentana  were  satisfactory  and  the  yield  of  flour 
about  that  expected  for  the  test  weight  per  bushel  of  the  grain.  It  produced 
about  the  same  amount  of  flour  as  Thatcher,  Lee  and  Rescue,  The  ash  content 
of  the  flour  from  Gentana  was  low,  water  absorption  high,  dough-raixing  time  and 
bromate  requirements  much  the  same  as  the  three  varieties  included  for  ccanparison. 
The  dough”handling  properties  of  Gentana,  which  are  elastic  and  pliatle,  have 
been  somewhat  more  mellow  than  those  of  Thatcher.  The  wheat  protein  content 
of  Gentana  has  averaged  slightly  lower  than  Lee  or  Thatcher  but  is  higher  than 
Rescue.  There  is  one  property  of  Gentana  that  appears  to  be  consistent  over 
the  years  of  our  tests.  The  protein  content  of  liie  Gentana  flour  averaged 
lower  than  generally  expected  considering  the  protein  content  of  the  wheat.  For 
example,  there  was  a spread  in  protein  content  between  the  wheat  and  flour  of 
1.0  percent  for  Gentana,  0,7  percent  for  Thatcher,  0,8  percent  for  Rescue,  and 
1,2  percent  for  Lee,  One  favorable  property  of  Gentana  that  our  results  showed 
in  spite  of  its  coirparative  lower  wheat-flour  protein  relationship,  was  the 
good  loaf  volume  it  produced  in  conparison  to  Lee  and  Thatcher.  Here  Gentana 
with  a flour  protein  content  of  lU,3  percent  produced  a loaf  volume  of  93h  ©e. 
while  the  conparably  grown  17  Thatcher  sanples  having  a 15,0  percait  flour 
protein  made  a loaf  of  only  slightly  higher  being  958  cc.  The  5 Lee  samples 
produced  a loaf  volume  of  85ii  cc.  for  a 15,0  percent  flour  pa^’otein,  as  coiipared 
with  a 913  cc.  loaf  volume  for  Gentana  with  a lower  protein  of  ihoh  percent, 
Gentana  was  the  same  as  Rescue  in  protein  content  and  loaf  volume.  Another 
favorable  characteristic  of  Gentana  is  its  better  crumb  color  of  the  bread, 
which  averages  about  5 to  10  points  better  than  either  Rescue  or  Thatcher. 

Gentana  has  some  promising  characteristics  in  common  with  the  approved  hard 
red  spring  wheat  varieties. 
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Table  8<,-=ATerage  quality  characteristics  of  Caitana,  Lee,  Thatcher,  ai^  Rescue 
grown  in  Montana  from  I9I18  to  1956  c 


c« 

Centana 

N2170 

,IoNoc1297U 

Thatcher 

Colo 

No. 10003 

Centana 

N2170 

CoI.NOol297ii 

Lee 

G.Io 

No  0 121^88 

Rescue 

Col. 

Nool2ii35 

Years  tested 
Number  of  samples 

19^8-1956 

17 

1952-1956 

5 

Wheats 

Test  weight  (buo ) 

59o6 

58oO 

58o5 

58o7 

58.2 

Pearling .index 
value  (pcto) 

29o0 

3O0O 

3O0O 

360O 

3S.0 

Proteins 

Wheat  (pcto) 

15.3 

l5o7 

15o7 

l6o2 

15.2 

Flour  (pctc) 

lUo3 

15.,  0 

lUoU 

I5o0 

lii.ii 

Flours 

Yield  (pet.) 

72o2 

72oO 

72o7 

71o3 

72.9 

Ash  (pcto) 

oU2 

oi;5 

0U3 

ohh 

oii3 

Breads  (pan) 

Absorption  (pcto) 

63oO 

6I4.0O 

6O0O 

6O0O 

59oO 

Mixing  time  (min. ) 

2o07 

2ol3 

2o00 

1.95 

1.95 

Br  ornate  (mgo) 

O08 

lo2 

loO 

l.li 

1.2 

Loaf  volume  (cc.) 

93U 

S>58 

913 

85it 

912 

Crumb  color  (score) 

85 

80 

89 

89 

79 

Crumb  grain  (score) 

86 

87 

88 

91 

91 

Specific  loaf 

volume  (cCc) 

5ii 

53 

52 

. k6 

52 

